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Foreword

In June 1980, the International Atomic Energy Agency at the recommendation

of the Standing Advisory Group on the Safe Transport of Radioactive Materials

(SAGSTRAM), which met in March I960, requested Member States to collect

information on research work being conducted related to transport packaging

for radioactive materials. A copy of letter is attached.

As intended the information collected would "be reviewed, compiled and

disseminated to Member States in the hope that this would guide other

researchers in the area of safe transport and minimize duplication of efforts.

This unedited report is an attempt to disseminate to as many institutions/

individuals interested in the area of safe transport in the shortest time

possible to he of value. The report is in two parts, the first part summarizes

the information collected from Member States as of 31 March 1981 and the

second part a status report of the Agency's coordinated research programme on

the safe transport of radioactive materials. At the Coordination Meeting held

at the Sandia National Laboratories in early June 198I the need for quick

dissemination of information collected has "been identified. A separate report

of the coordinated research programme is published at the termination of the

programme.

It is hoped that the report, in its present form, would be of value to

as many researchurs/institutions in the area of safe transport. In some cases

the information given is only the title, institution and possible point of

contact and it is left to the reader to make the contact if additional

information is needed. The Agency would also appreciate receiving comments

on this report.
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INTERNATIONAL ATOMIC ENERGY AGENCY
AGENCE INTERNATIONALE DE L'ENERGIE ATOMIQUE
MEXflYHAPOflHOE ArEHTCTBO IIO ATOMHOtt 3HEPrHH
ORGANISMO INTERNACIONAL DE ENERGIA ATOMICA

WAGRAMEHSTRASSE S, P.O. IOX100, A-I400 VIENNA, AUSTRIA, TELEX: 1-12645, CABLE: INATOH VIENNA, TELEPHONE: 2360

1/443(1) Cire. 10 June 1980

Sir,

I have the honour to infers you that the International Atoaic Ibergy
Agency convened the Standing Advisory Group on th« Safe Transport of Radioactive
Material* (SAGSTRAM) fro» 21 March to 4 April ISiWtft consider and Make
reeoaaendations concerning its prograaae on the saVsftraasport of radioactive
material». ^

The Group reooaaended, auong other thi:
iaforaation froa Meaber States on*

a)

1>)

lkergeney plans to cope with g
transport of radioactive Aterial
including identifying aumorities
ooaaunications that will

th^saSa*

6
that the Agency should collect

s that aay occur during the
by all aodes of transport
concerned and channels of

Research work being conducted related to transport packaging for
radioactive aaterials. *

The inforaation collated would be reviewed, coapiled and disseainated
to Meaber States with the aîlaVof assessing the continuing adequacy of the
transport regulationsi^^ergency plane would be of particular interest to
shippers and to the jgfgg|*tory bodies while the inforaation on on-going
research work wouli^ptjie other researchers and ainiaiie duplication of efforts.

I would, ^erll iPe, appreciate i t very auch if your Governaent could send
to the Agency # i f «pesible, not later than 31 October I960, a description of
any existing eVf^Juey plans ia your country for dealing with transport
accidents, as well as transport inforaation on any packaging research work
being carried out.

Accept, Sir, the assurances of ay highest consideration.

John A. Hall
Acting Director General
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PART I

Summary Report on Inquiry of

Researches in Safe Transport of Radioactive Materials

- 1980 -

ARGENTINA.

Transport packages are being developed for radioactive materials, mainly

of the Type B(U) Design.

AUSTRALIA

With reference to packaging research work, the
AAEC is currently planning several experiments which &re
uirected mainly at providing evidence in support of certain
packaging designs. "The experiments are aimed at providing
evidence of the effectiveness of thermal shields, end the
deceleration of a packaging on impact at a drop test .

BRAZIL ->

CANADA -

CHILE

CYPRUS -

FINLAND

none reported

see Coordinated Research Programme

none reported

none reported

Studies t o be completed during 3.980

Consideration of c r i t i c a l i t y and neutron doses in transport container for

spent fuel frcm Loviisa Nuclear Paver Plant . (Anttila, M., Hypponen, P . ,

Wasastjârna, F.) Technical Research Centre of Finland, Nuclear Engineering

Laboratory.

Developing and tes t ing of packages for cementation of reac tor waste.
Bnatran Voima Oy.

FKANCE

1. Mechanical behaviour of small packaging

This study deals with the compression of small packaging of type A or B.

During crushing an attempt is made to follow the sequence of dynamic deformations

in the body of the packaging.
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2. Non-destructive tests to verify the condition of transport packaging for
nuclear material- . . . . , .

The purpose of these tests is to determine what methods of quality assurance

should be used.

3. Safety of UFg containers in case of fire

It is necessary to take into consideration a fire which is both very intense

and prolonged so that the heat flow into the container may raise the temperature

of several tonnes of UFg and cause a pressure increase sufficient to deform, and

then to break down the walls.

h. Hazards of radiolysis during the transport of spent fuel immersed in water

A programme has been started for the purpose of defining the requirements to

be met in order to ensure the safe transport of spent fuel immersed in water in

view of combustion hazards inside the packaging due to H» and 0 2 produced by the

rarKolytie decomposition of water.

5. Hazards involved in the transport of spent fuel by sea

The existing reprocessing contracts between the Compagnie Générale

des Matières Nucléaires (COGEMA) and several operators overseas involve the

transport of spent fuel through the English Channel. It is necessary to collect

data on the stowing conditions for packages on ships, navigation conditions, and

the possibilities of making the packages accessible with a view to easy recovery

in case of a collision.

6. Corrosion while at sea of packaging intended for the transport of spent
fuel elements

It is important to have a good knowledge of the corrosion behaviour of

materials used for packaging during transport by sea. The subject should be

investigated for the case of deep immersion.

7. Evaluation of the hazards involved in the transport of radioactive material
in small packagings of type A or B

ERG

Current research projects

Testing of transport containers for radioactive substances in accordance with legal
requirements (Bundesanstalt fttr Materialprtlfung). . . . . . • •
Test procedures for assessing the leak tightness 'of containments for radioactive mib-
stancea .(Bundesanstalt. fttr MaterialprHfung). . . •
Studies on transport containers for radioactive substances; . .
(1) by simulation of typical accident mechanisms to supplement the existing IAEA,

regulations;
(2) for the further development of design principles. (Bundesanstalt fttr MaterialprHfung)

3. COMPANY:
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GDR

Examples of testing transport packagings for radioactive
materials

Por testing the strength of transport packaging for
radioactive and fissile materials weighing up to 5 metric
tons, a drop-test facility has been set up in the GSR. It
is equipped with, a; guiding* device for1 minimising- deviations
from a specified..drop position in case of testing small
specimens* The measuring system comprises- devices-for meas-
uring time c"""ves of forces, decelerations and deformations»

Por studying heat transfer problems in spent fuel casks
an experimental equipment with a scale model cask has been
set up. An electrically heated mock-up of an PWR assembly
or an electrically heated scale model of an arrangement of
fuel assemblies is located in the scale model cask* The
heat removal from the fuel rods and fuel assemblies to the
wall of the model cask by natural convection and thermal
radiation is studied in dependence on various parameters
and the results are compared with calculations*

HUNGARY

Further development work is being undertaken in
Hungary for the design, construction and test ing of different
type B/U/ packaging / e . g . Pb and U shielded containers for
sealed sources, large transport containers for consolidated
wastes of high specific ac t iv i ty / .

INDIA. - See Coordinated Research Programme

MEXICO

With regard to research work on packaging, we should point out that the

only packages produced in Mexico are those used by the ININ for low'-level

unsealed sources with an: activity of normally lésé than 1 Ci and a short,

half-life (mostly, Class L white- and Class II yellowjlabels).i .The CNSNS will

begin tests in the near future to verify that fheisé' packages cbmpïy'with the

specifications recommended by the Agency. J

- 17 -
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MEXICO Cont'd

Since a l l high-level sources are imported, the corresponding packaging

originates from the supplier . The supplier must furnish the CNSNS with an

approval ce r t i f i ca t e for the consignment issued in the country of origin and

consistent with the Agency's standards.

NETHERLANDS

In the Netherlands research work related to transport
packaging for radioactive material i s limited to quality-
control of the material of containers for seadumping and
takes place at KEKA, Arnhem,

NORWAY - none reported

PAKISTAN - Research work in i n i t i a l stages

PHILIPPINES - none reported

POLAND - See Coordinated Research Programme

SPAIN

There is no regular research programme dealing with the transport

packaging of radioactive materials. In some specific cases,

analyses and tests have been performed on particular types of

container or packaging both by the JEN and by private fins.

One example is packaging for the shipment of 192Ir for

scanning applications.

SWEDEN

The only research work related to transport
packaging carried out in Sweden is implementing
a leak test method for radioactive material packa-
gings.
fhe method is based on building up excess pres-
sure inside the packaging with e.g. nitrogen and
helium. The test surface on the outside is then
covered with plastic sheets inside which the
leaking gas accumulates. After some time a sample
of the accumulated gas can be taken which then
can be measured with e.g. a He-mass spectrometer.
By this method you can get a number of the normal
leakage, of the packaging.
See also Coordinated Research Programme.
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TORKEY

All the radioactive materials are being transported

*ith packaging fitting the recommendations of the IAEA,

while researches are being carried out on new types of

packaging.

UNITED KINGDOM

Most of this work is being undertaken under the auspices of the
Safety and Reliability Directorate of the UK Atomic Energy Authority
(UKAEA). The other body making a substantial contribution are the
Central Electricity Generating Board (CEGB), and British Nuclear
Fuels Limited (BNFL) are also involved to a limited extent . I have
denoted the involvement of the respective organisations on the
attached copy of the Annex I sent you previously.

3» To obtain further information on the topics listed I suggest the
following points of contact:-

UKAEA/SRD

J Daniels Esq
United Kingdom Atomic Energy Authority
Safety & Reliability Directorate
Vigshaw Lane
Culcheth
Warrington
CHESHIRE

CEGB

E Goldfinch Esq
Central Electricity Generating Board
Health & Safety Department
Courtenay House
18 Warwick Lane
LONDON EC4-P 4EB

BNFL

C J Edney Esq . . „
Equipment, Supply & Special Projects Manager
British Nuclear Fuels Ltd
Fleming House
Risley
WARRINGHDON WA3 6AS

- 1 9 -
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A . AREAS OF CURRENT RESEARCH WORK ON PACKAGING FOR TRANSPORT OP RAM.

1. CONTAINMENT

Containment Standards - SRD

2. PACKAGE CONTENTS

Impact resistance of unirradiated fuel pins. - SRD

Tests to determine the effect of radiation on failure of fuel
element cladding - BNPL

3. RADIOLYSIS

Corrosion related to radiolysis - SRD

Experimental determination of gas evolution rates and composition - SRD

4 . CRITICALITY

Effect of loss of cadmium liners - SRD

Reduction in uncertainties in nuclear data; development of
an instrument to measure fuel burn-up — SRD/BNFL

Improved methods of criticality calculation - SRD

5. PIRE

Radiative and convective heat transfer from a fire - SRD

6. HEAT DISSIPATION

Theoretical studies of heat dissipation - SRD

Experimental studies - SRD

7. IMPACT

Design principles for shock absorber — SRD

Test criteria - SRD

Effects of accidents on spent fuel flasks - SRD

Protective cases for transport flasks - SRD

8. TRANSPORT ACCIDENTS

Irradiated fuel packages lost at sea - SRD

Risk assessment of overland routes — SRD

Analysis of accident statistics for road, rail and sea transport

To determine if transport accidents could result in criticality

SRD

SRD

9. CONTAMINATION

Decontamination techniques - CEGB

Paint technology - CEGB



1 0 . SHIELDING , . . . . . > ; , . . . . . . . . . .

A d e q u a c y o f s h i e l d i n g p r o p o s a l s - SRD

C o n f i r m a t i o n o f t h e c o n d i t i o n o f cadmium l i n e r s - SRD '

S h i e l d i n g d e s i g n f o r new p a c k a g i n g . - SRD.•--•.. ••.-.. • ,. " '•:•. "

1 1 . DOSIMETRY ASPECTS OP PACKAGE CONTENTS AND LEAKAGE LIMITES - CEGB •"•'.'.

( r e s e a r c h a g r e e m e n t w i t h IAEA)

1 2 . ; 'ENERGY ABSORPTION AND APPLICATION OP SCALED'MODELS - CEGB ' \'/\

(possible extension to re lat ing real accident s i tuat ions to IAEA
t e s t conditions )

13.f 'î\?NDAMÉNTAL MATERIAL PROPERTIES - CEGB . . .: :, . :

B. POSSIBLE FUTURE WORK - SRD

1 . S t a t i s t i c s of accident damage. . ,. ..... . . . . _ . , .., .

2i, > Phys ica l p r o p e r t i e s a s soc ia ted wi th hea t t r a n s f e r under
; • ï i r è c o n d i t i o n s / ' : ' ' ' ' ' ' ' / ' . ' ' J : . , : ' - ' '•'•". ••

3* Investigation of the relationship between package damage,
impact velocity and impact surface.*

4. Assessment of the significance of crash daïrièfëé in r ë à l : ; '
transport situations.* , . . . .- • .

*similar/related work

:."> "• .i,:C> ' ""! Ji.:

- 21 -
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UNITED STATES OP AMERICA:

TECHNICAL ASSISTANCE CONTRACTS

FIN # : A 1094 ( 0 )

CONTRACTOR - Sandia Laboratories

TITLE: Development of Impact Acceptance Criteria for the Transportation of Radioactive.
Material

OBJECTIVE: Develop Technological base for determining Impact acceptance criteria.
Provide technical assistance to interagency task force to decide on impact acceptance
criteria.

SCOPE: The transportation impacts (including social impacts) are to be studied for
ail types of radioactive material, and a rational parametric base developed to determine
levels of acceptable radiological, honradiological and socialogical iisp*xts.
PRINCIPAL INVESTIGATOR? Robert E . Luna

PIN #: A " 10870

CONTRACTORS SANDIA LASS.

;iYLE: UPGRADING AND UPDATING WASH 1238 - See #4

OBJECTIVE: UPDATE THE TECHNICAL ASSESSMENT DOCUMENT WHICH FORMS THE BASIS
-4 1OCFR 51.20

SCOPE: UPDATE SHIPPING DATA, CONSIDER FUEL CYCLE CHANGES, DECOMMISSIONING, ALL
FURHS OF TRANSPORT, UPGRADE ACCIDENT DATA, HEALTH EFECTS MODEL AND ACCIDENT ANALYSIS
PROVIDE UPDATED REPORT.
PRINCIPAL INVESTIGATOR; Nancy Pinley

_#? A 10710

CONTRACTOR? SANDIA LABS.

TITLE: DATA ANALYSIS PROGRAM FOR RAM TRANSPORTATION ACCIDENT/INCIDENTS

OBJECTIVE: PROVIDE IMPACTS OF RAM TRANSPORT ACCIDENTS, PKVIDE IDENTIFICATION
OF PROBLEM AREAS & ̂ FORMATION FOR EMERGENCY RESPONSE

SCOPE; Analyze.Transport Accident/Incident Data in Sandia Data Base and Develop
programs to Provide Health & Economic Impacts

PRINCIPAL JLHvaSTlCATOR? James KcClttre

Br\r-A
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FIN #: A 1077
CONTRACTOR! SANDIA NAT. LABS. - See #3 MftTCDTfll

TITLE- GENERIC ENVIRONMENTAL ASSESSMENT ON TRANSPORTATION OF RADIOACTIVE MATERIAL
B D THROUGH A LARGE DENSELY POPULATED AREA

ENERIC ENVIRONMENTAL ASSESSMENT ON
THROUGH A LARGE DENSELY POPULATED AREA

rad ioac t i ve m a t e r i a l .

preparing FEA or supplement t o DEA.
PRINCIPAL INVESTIGATOR; Nancy Pinley (Project coordinator)

RES PROJECT DESCRIPTIONS

Project Title: Model Normal Shock and Vibration Environments - FIN No. B2263

Objective: The objective of this project is to develop an analytical model
to determine structural loadings at tie-down points on radioactive material
shipping packages resulting from shocks in rail transportation. The ultimate
NRC intent is to develop a regulatory guide specifically defining the shock
and vibration environments representative of th: 10 CFR 71 Appendix A normal
conditions of transport.

Status: A 20, vertical-longitudinal cask-railcar model has been developed
and bench marked against past experiments. A parametric survey (involving
cask we^hts, centers of gravity, and tie-down spring constants) has recently
been completed to establish the reasonability of developing the proposed guide
on a response spectra basis. Information from this and previous projects has
been supplied to ANSI N14.2, N582 and N681 subcommittees'in their efforts to
develop tie-down standards and to define design basis shock and vibration
e/ivironmen s for normal transport.

Project Title: Standardized Analysis of Fuel Shipping Containers - FIN No. B0172

Objective: The objective of this project is to develop a user oriented code
capable of addressing the typical criticality, shielding, and thermal problems
associated with a shipping package license application.

Status: An initial version of this code, designated SCALE, has been completed
and documented in NUREG/CR-0200. Additional RES work on individual modules
within this code is scheduled to be completed in FY 1981. The user office
(NMSS) has supported this effort through technical assistance funding and
will take over sole direction of the project in FY 1982.

3. COMPANY:

- 23 -

Federal Highway Research Stat Washingtoi DC



-10-

Project Titles: Modal Study - Definition of Bounding Physical Tests - Road
and Rail, FIN No. B6621

Definition of Bounding Physical Tests - Ship
Air, and other, FIN No. Undes.

Structural Testing and Technical Analysis,
FIN No. B6787

Feasibility of Pu Form Modification, FIN No. B6788

Cost-Benefit Studies, FIN No. Undes

Transportation Logistics, FIN No. Undes

Objective: The immediate objective of these projects is to develop a set of
modal dependent package performance tests representative of extremely severe
accident environments and to establish post-test package acceptance standards
which are reasonable and practical. A longer range objective is to establish
the potential value/impacts associated with any proposed imposition of modal
dependent regulations.

Status: Projects to establish bounding physical tests related to transport
modes are underway or are planned for initiation in FY 1981. A project to
test and analyze the performance of representative packages to the newly
defined tests is planned for late FY 1981 or early FY 1982. The performance
of these representative packages will provide information to establish post-
test package acceptance standards which are reasonable and practical. The
projects on content form modifications, cost-benefit studies, and transportation
logistics are intended to provide the input data needed to evaluate the value/
impact associated with the imposition modal dependent regulations.

Project Title: Brittle Fracture Studies - FIN No. B6622

Objective: The objective of this project would be to provide analytical
capabilities or material test data to support NRC decisions regarding fracture
toughness requirements for ferritic steels use in radioactive material shipping
containers.

Status: User need is in the formulative stage. RES has been involved in the
preliminary review of brittle fracture criteria proposed by Lawrence Livermore
Laboratory for NMSS under technical assistance contract.

- 2 4 -



Project Title:
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Evaluation Methods to Determine Temperature Distributions
in Spent Fuel Assemblies in Shipping Casks - FIN No. B5792

Objective: The objective of this project is to identify, and validate the
capabilities of existing analytical*methods to "predict temperatures of fuel
assemblies within shipping-packages under loss-of-coolant accident conditions.

Status: Progress on the formulation of a work scope for this project has been
limited to discussions with technical staff at Oak Ridge National Laboratory.

Project Titles: Sabotage Source Term - Direct Violations - FIN No. B6012

Sabotage Source Term -• Indirect Violations - FIN No. B6710

Objective: The objective of these two projects is to bound the radiological
source term associated with specified explosive attack scenarios on spent
fuel shipping casks. Knowledge of the chemica" and physical form of any
radiological release will allow a more precise calculation of potential
radiological consequences in an urban area—information pertinent to future
NRC decisions regarding the status of the Interim Safeguards Rule for the
Physical Protection of Shipments of Irradiated Reactor Fuel.

Status: Experimental testing involving shape charge attacks (direct violations)
on simulated shipping casks containing irradiated fuel are scheduled for January
1981. The information from these *o 1/4 - 1/6 scale tests will be used in
combination with results from related DOE programs to bound the radiological
source term associated with shape charge attacks. Although preliminary evaluation
would indicate that the reference basis shape charge attack scenario creates the
bounding source term, other defined explosive threats (platter and breachinp
charges) will be investigated in the second project which was initiated in
August 1980.

- 25 -
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RESEARCH IN PROGRESS December 19, 1980

1-1. TITLE:

2.

3.

4.

5.

6.

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDYs

Study the feas ib i l i t y of transporting and processing
nuclear reactor fuel to /at Barnwell Nuclear Fuel Plant
(BNFP)

Godfrey, W.L.

Allied-General Nuclear Services, Barnwell, SC

May 80 - Nov 80

DOE/Division of Materials Processing

The objectives are to assess the technical and logistical
considerations involved in utilizing the 8NFP to process
nuclear reactor defense fuels, and define the design,

development and/or demonstration work needed to resolve technical issues.
Existing transportation models and BNFP flowsheets will be examined for
impacts attributable to the nuclear reactor fuel. The conditions under which
the BNFP can provide reprocessing services for nuclear reactor fuel will be
identified.

2-1. TITLE: Institutional impediments to radioactive materials
transportation

2.

3.

4

5.

6.

INVESTIGATOR:

COMPANY.:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF-STUDY:

Fel 1 ows,

Southern

Sept 79

DOE/SRO

The maio

W.S.

States Energy.Board,

- Dec 81

r objectives of this

Atlanta, GA

Dro.iect are
and analyze state and regional radioactive materials
transportation plans in order to identify and resolve

socioeconomic and institutional barriers, ((2) evaljate and develop regional
methodologies for reporting and monitoring the transport of radioactive mate-
rials and (3) evaluate and promote compatible state plans for dealing with
transportation accidents involving radioactive materials in the southeastern
states.

3-1 . TITLE:

2.

3.

4.

5.

6.

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

Generic environmental assessment on transportation of
radioactive materials near and through a large and densely
populated area.

Finley, N. C.

Sandia National Laboratories, Albuquerque, NM

May 76 - Sept 80

NRC/Office of Standards Development

SUMMARY OF STUDY: The general objective is the preparation of a generic

- 2 6 -
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5-1.

2.

3 .

4.

5.

6.

environmental impact assessment result ing from the transport of radioactive
materials in to , out o f , through and near a large densely populated area.
Analysis, heavily integrated with the development and exercise of computer
models, is used to estimate impacts due to incident-free transport and trans-
port involving vehicular accidents, human error and malevolent attack. Sub-
contractual ef forts were used to evaluate societal impacts. Earl ier in the
study an ad hoc task group comprised of individuals from government, industry
and environmental organizations was used to advise on scope, methods and data.
Results to date include publication of three interim reports (SAND77-1927,
NUREG/CR-0334, one unnumbered), f i ve conference papers and two subcontractors
reports (SAND78-7017 and SAND79-7032). These preliminary results were a par-
t i a l basis for the imposition of interim protective measures for spent fuel
(44FR34466). A draft environmental assessment is expected to be issued in
the f i r s t half of 1980 along with reports on social impacts; these w i l l
comprise the primary technical basis for the NRC's draft environmental impact
statement to be issued concurrently.

Upgrading and updating WASH-1238

Luna, R. E.; Finley, N. C.

Sandia National Laboratories, Albuquerque, NM

Dec 78 - Jul 81

NRC/Office of Standards Development

The purpose is to upgrade and update WASH-1238, Environ-
mental Survey of Transportation of Radioactive Materials
To and From Nuclear Power Plants, 1972. The work shall

include current shipment data, changes caused by no reprocessing, higher
burnup and enrichments, special routing considerations and intermediate
storage requirements. The transport, of material associated with decommis-
sioning is also to be considered as well as problems associated with waste.
Analysis of accident data is to include health effects and risk analysis as
given in NUREG-0170. Final document is to provide the technical basis for
an EIS on the subject.

4 - 1 .

• 2 .

3.

4.

5.

6.

T ITLE :

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDY

TITLE :

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

Regional low level waste f a c i l i t y study

Lackey, W.J. ; Tiegs, S.H.; Wil l iams, L.C.

Oak Ridge National Laboratories, Oak Ridge, TN

Oct 80 - Sept 81

FUNDING AGENCY: DOE/Assistant Secretary for Nuclear Energy

SUMMARY OF STUDY: This task wil l study the feasibi l i ty of a regional low
level waste fac i l i ty . This faci l i ty would provide volume
reduction, decontamination and other services (storage,

R&D, etc.) to waste generators within a specified region in order to produce
improved waste forms for safer LLW transportation and disposal. The regional
LLW f a c i l i t y f eas i b i l i t y study task will be divided into four subtasks: (1)

TTc+.-ima+.e >IQ+.1I
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waste and process survey, (2) waste handling, storage and transportation
studies, (3) f a c i l i t y preliminary design and (4) f a c i l i t y assessments.

6-1. TITLE:

1 2. INVESTIGATOR:

3. COMPANY:

4. DATES OF STUDY:

Study of physical parameters of transportation accidents

Pope, R.B.; Priddy, T.G.; Davidson, C.A.; others

Sandia National Laboratories, Albuquerque, NM

1972 - 1981

5. FUNDING AGENCY: DOE/NE

6. SUMMARY OF STUDY: The object ive of t h i s task is to extend the work reported
i n Sever i t ies of Transportat ion Accidents (SLA74-0001), to
describe the accident environment to which large shipping

casks may be exposed and, i n add i t ion , t o describe the marine transport acc i -
dent Environment. These basic environmental descr ip t ions are required to
determine the r i s k of shipping radioact ive mater ia l and the preparation of
environmental impact statements. The basic approach used in t h i s type of
study has been t o search h i s t o r i c a l records f o r d e t a i l s of r a i l r o a d , highway
and marine t ranspor t accidents. From t h i s data base, descr ip t ion or p r o f i l e
of various accident types can be formed. Monte Carlo methods are sometimes
used to describe the mu l t i - va r iab le data base which describes these accidents.
From t h i s type o f ana lys is , the p robab i l i t y of occurrence of selected environ-
mental parameters can be determined.

7 - 1 . TITLE:

2 . INVESTIGATOR:

3. COMPANY:

4. DATES OF STUDY:

5. FUNDING AGENCY;

Package failure from malevolent attack

Sandoval, R.P.; Reese, R.T.

Sandia National Laboratories, Albuquerque, NM

Nov 75 - Sept 81

DOE/NE

6. SUMMARY OF STUDY: This program provides a comprehensive study of the failure
modes of protective packages for radioactive materials sub-
jected to malevolent attack and the resulting consequences

from a release and dispersal of the contents of the container. The major
efforts include: (1) categorization of packages, (2) evaluation of attack
modes, (3) tests on obsolete full scale and model packages, (4) tests on model
packages reflecting current and planned technologies for shipping high level
waste and spent fuel, (5) tests on spent fuel to determine source term (release
and aerosol fractions, particle size distribution and energetics) and (6)
possible design improvements and deterrent systems.

8-1. TITLE:

2 . INVESTIGATOR:

3 . COMPANY:

Defense waste transportation studies

Shappert, L.B.; Joy, O.S.; Malinauskas, A.P'.

Oak Ridge. National Laboratory, Oak Ridge, TN
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4. DATES OF STUDY: Oct 79 - Continuing

5. FUNDING AGENCY: DOE/Assistant Secretary for Nuclear Energy

6. SUMMARY OF STUDY: The task supports the program of the DOE Transportation
Technology Center (TTC), Sandia National Laboratories, and
addresses the transportation requirements of the defense

waste shipments. The task breakdown, described in the task plan, covers
the topics of (1) f i ss ion product release studies, (2) logist ics studies,
(3) regulatory assessments and (4) package test ing.

9-1. TITLE:

2. INVESTIGATOR:

3. COMPANY:

4. DATES OF STUDY:

5. FUNDING AGENCY:

Radioactive waste transportation studies

Shappert, L.B.; Hudson, B.J. ; Joy, D.S.; others

Oak Ridge National Laboratory, Oak Ridge, TN

Oct 79 - Continuing

DOE/Assistant Secretary fo r Nuclear Energy

6. SUMMARY OF STUDY: The task supports the program of the DOE Transportation
Technology Cellar (TTC), Sandia National Laboratories,
and addresses the transportation requirements for the

Office of Nuclear Waste Isolat ion (ONWI). The task breakdown, described
in the task plan, covers the topics of (1) program planning, (2) interface
c r i t e r i a , (3) log is t ic assessments, (4) sensi t iv i ty studies, (5) legis lat ive
data base program, (6) low level waste transport system requirements and (7)
other waste'transport system requirements.

10-1. TITLE:

2. INVESTIGATOR:

3. COMPANY:

4. DATES OF STUDY:

5. FUNDING AGENCY:

Waste management analysis fo r nuclear fuel cycles

Blomeke, -J.O.; Croff, A.G,

Oak Ridge National Laboratory, Oak Ridge, TN

Oct 79 - Continuing

DOE/Assistant Secretary for Nuclear Energy

6. SUMMARY OF STUDY: This task assesses needs, methodologies and new alterna-
t i ves fo r waste management. While wastes from a l l fuel
cycle operations are considered, those result ing from reac-

tor operation, fuel reprocessing and fuel refabrication are emphasized. Waste
management operations examined here include waste treatment al ternat ives,
interim storage options, transportation requirements and f ina l iso lat ion. The
program is primarily analyt ical in nature and i t w i l l produce: (1) updated
versions of the ORIGEN computer code and reference reactors for use with the
code, (2) responses to special requests and (3) a detailed analysis of par-
t i t ion ing and transmutation as a waste management concept *

11-1. TITLE:

2. INVESTIGATOR:

Development of interim high level waste forms

Steindler, N.J.

- 29 -

4) usu - 2293/cp
'^Development of a Generic Risk Assessment Code for Radioactive Material
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3. COMPANY: Argonne National Laboratory, Argonne, IL

5.

6.

DATES OF STUDY: April 80 -

FUNDING AGENCY: DOE/Assistant Secretary for Nuclear Energy

SUMMARY OF STUDY: Interim high level waste forms that meet requirements for
transportation and are compatible with subsequent conver-
sion processes are to be designed and tested under this

program. These interim waste forms will be produced from waste stored or
generated at locations that are not suitable for processing waste to a form
that can be used in final disposal. Interim processes and waste forms will be
designed to be simple, require a benign condition for processing and will be
compatible with acidic and neutralized high level waste. A review of poten-
tial methods and interim forms will be followed by laboratory scale testing
of selected waste attributes that are likely to be important in qualifying
the waste as transportable. Further screening of candidate waste forms during
small scale hot testing will be used to reduce the options to a small number
of candidates. The product of this program will be the delineation of tech-
nical feasibility of producing interim high level waste forms that meet
transportation and other criteria.

124.

2.

3.

4.

5.

6.

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

Energy material transportat ion, now through 2000

DeSteese, J.G.: Rhoads, R.E.

Battel ie Memorial I ns t i t u te , Pacific Northwest Laboratory,
Richland, WA

Oct 77 - Oct 79

FUNDING AGENCY: DOE/Assistanc Secretary for Nuclear Energy

SUMMARY OF STUDY: The objectives of this project are to: (1) characterize
the present transportation systems for energy materials,
(2) project system characteristics through the year 2000,

(3) identify possible problems that could occur In energy material transpor-
tation and (4) suggest actions that could'be taken to prevent their occurrence.
Such identification of potential problems well in advance of their occurrence
will serve to reduce the number and severity of potential crises. The project
will include literature searches, workshops, discussions with key personnel
in energy and transportation and analysis of the information obtained.

DODX roll stability test

Kenworthy, M.

ENSCO, Inc., Springfield, VA

Dec 78 - Dec 79

Federal Railroad Administration, Analysis and Evaluation
Division

134.

2.

3.

4.

5.

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:
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SUMMARY OF STUDY: The objective is to perform full scale roll stability and
wheel life testing of a flat rat used to transport nuclear
components over a perturbed track to measure the perform-

ance of the car to ensure that the car does not exceed specifications. Car
is tested in three configurations: empty, partially loaded and fully loaded.
Car is pulled over a specially perturbed track, designed to cause the maximum
roll and wheel lift conditions. If car exceeds the maximum roll or wheel
lift, the suspension of the car is modified until it is brought back to
specifications. All cars to date have met the specifications.

14-1. TITLE:

2. INVESTIGATOR:

3. COMPANY:

4. DATES OF STUDY:

Properties of radioactive wastes and containers

Columbo; Neil son, R. Jr .

Brookhaven National Laboratory, Upton, NY

Oct 78 - Oct 79

5. FUNDING AGENCY: NRC/Office of Nuclear Regulatory Research

6. SUMMARY OF STUDY: The objectives of th is program are t o : (1) develop
information on the physical and chemical characteristics
of low level wastes which can be used to assess the safety

of land burial operations, interim storage and transportation of low specific
act iv i ty materials and (2) to provide data which wi l l support standards for
quality control on radwaste treatment systems in operating nuclear reactors.

15-1. TITLE:

2. INVESTIGATOR:

3. COMPANY:

4. DATES OF STUDY:

5. FUNDING AGENCY:

Dynamic analysis to establish normal shock and vibration
environments experience by radioactive material shipping
packages

«Melds, S.R.

Hanford Engineering Development Laboratory, Richmond, WA

NRC

6. SUMMARY OF STUDY: The objective of this study is to détermine the extent to
which the shocks and vibrations experienced by radio-
active material shipping packages during normal transport

conditions are influenced by, or are sensitive to, various structural para-
meters of the transport system (i.e., package, package supports and vehicle).
The purpose of this effort is to identify those parameters which signifi-
cantly affect the normal shock and vibration environments so as to provide
the. basis for determining the forces transmitted to radioactive material
packages. Determination of these forces will provide the input data neces-
sary for a broad range of package-tiedown structural assessments.

1 6 - 1 . TITLE: Transportation research program definitional assistance:
special projects

2. INVESTIGATOR: Luna, R.E.
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3. COMPANY: Sandia National Laboratories, Albuquerque, NM

4. DATES OF STUDY: NA

5. FUNDING AGENCY: NRC

6. SUMMARY OF STUDY: The objective is to provide assistance to NRC in formulat-
ing a meaningful transportation safety program and in
accomplishing short term special projects.

17-1. TITLE:

2. INVESTIGATOR:

3. COMPANY:

4. DATES OF STUDY:

Nuclear materials transportation technology studies

Rhoads, R.E.; Andrews, W.B.; DeSteese, J.G.: others

Battelle Memorial Insitute, Pacific Northwest Laboratory,
Rich!and, WA

Oct 79 -

5. FUNDING AGENCY: DOE/Assistant Secretary for Nuclear Energy

6. SUMMARY OF STUDY: The purpose of the nuclear materials transportation studies
project is to perform research to meet the objectives of
specific elements of the nuclear materials transportation

program being conducted at the Transportation Technology Center at Sandia
National Laboratories. Work will be performed in nine major tasks. These
tasks will perform systems studies of DOE waste transportation, develop infor-
mation for the effects of transport and handling conditions on spent fuel,
develop methods for improving cask turnaround, develop improved analytical
methods for thermal and structural analysis of shipping casks, evaluate the
impacts of ALARA on waste transportation, develop and apply value/impact and
risk assessment methodologies, develop intermodal shipments systems and
develop shipping systems for processed DOE transuranic wastes*

18-1. TITLE:

2. INVESTIGATOR:

3. COMPANY:

4. DATES OF STUDY:

5. FUNDING AGENCY:

Full scale vehicle test ing program

Yoshimura, H.R. ,

Sandia National Laboratories, Albuquerque, NM

Oct 75 - Continuing

DOE/NE

6. SUMMARY OF STUDY: The primary objectives of the destructive tests of full
scale waste transport systems are to assess and demonstrate
the validity of current analytical and scale modeling

techniques and to assess the safety of TRU waste containment systems under
extreme accident conditions. Secondary objectives of this program are: (1)
to gain scientific knowledge of the extreme accident environment, (2) to pro-
vide a means of demonstrating the response of TRU shipping containers and
vehicular systems under thes'e conditions and (3) to provide guidance to the
DOE Office of Waste Management (OWM) contractors on optimal methods of design-
ing waste transportation systems. The participating organizations are, and
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wi l l continue to be, aware of the transportation needs of systems being devel-
oped for (MM, thereby ensuring that appropriate research, analyses, test ing and
other studies w i l l be carried out to provide timely and adequate guidance to
OWM. This wi l l allow OWM to develop optimum systems with a minimum cost
within an acceptable time period. Safe and environmentally accurate systems
wil l result., and delays w i l l be avoided in allowing orderly progress toward
resolution of the nuclear waste disposition problem. Independent overview
and assessment of the techniques or systems being developed by OWM w i l l
guarantee that environmental controls are adequate.

19-1. TITLE:

2.

3.

4.

5.

6.

20-1.

2.

3.

4.

5.

6.

21-1.

2.

3.

4.

• 5.

6.

22-1.

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

Studies and research concerning BNFP nuclear fuel
transportation (AGNS-35900-1.4-59)

Anderson, R.T.; Maier, J.B.

Allied-General Nuclear Services. Barnwell, SC

- Nov 79

DOE

SUMMARY OF STUDY: NA

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

Skirmish and ambush - tactical board games for development
and evaluation of road transit physical protection systems

Gallagher, R.J.; Keeton, S.C.

Sandia National Laboratories, Livermore, CA

- Mar 80

NRC/Fuel Cycle and Environmental Research; DOE

SUMMARY OF STUDY: SAND79-8058; NUREG/CR-1255

T I T L t :

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDY:

TITLE:

Hazards of transportation of radioactive materials

Unknown

US DOD/ Army Armament Research and Development Command,
Aberdeen Proving Grounds, MD

Aug 78 - Aug 80

US DOT/Federal Railroad Administration

Scale model experiments for ETAL and safety control
assessments of energy material shipping containers systems

2. INVESTIGATOR: Robins, R.A.
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3.

4.

5.

6.

23-1-

2.

3.

4.

5.

6.

24-1.

2.

3.

4.

5.

6.

25-1.

2.

3.

4.

5.

6.

26-1.

2.

3.

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDY

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDY

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDY

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDY

TITLE:

INVESTIGATOR:

COMPANY:

Batte!le Memoraial Ins t i tu te , Columbus Laboratory,
Columbus, OH

1979 - Continuing

DOE/Office of Environmental Compliance and Overview

NA

Worldwide risk assessment on the transportation of
radioactive materials

Ericsson, A.

KEMAKTA Konsult AB, Stockholm, Sweden

Jan 80 - Dec 86

IAEA, Vienna, Austria

NA

Radiation exposure of transportation worker handling
large numbers of radioactive material packages

Smith, B.P.

EG&G, Reynolds Engineering, Las Vegas, NV

Jul 79 - Oct 80

NRC/Office of Standards Development

Revision of radioactive material transportation assessment

Baker, W.E.; Zabel, P.H.; Parr, V.B.

Southwest Research I n s t i t u t e ^ a n Antonio, TX

Sept 78 - Nov 79

DOE/NE

Evaluation of DOE/NE plans and programs for overview and
assessment ôf radioactive materials transportation related
to WIPP.

Regional repository study

Kirby, K.O.

Southern Science Applications, Inc., Dunsdin, FL



4.

5.

6.

27-1.

2.

3.

4.

5.

6.

DATES OF

FUNDING

SUMMARY

various

TITLE:

STUDY:

AGENCY:

OF STUDY

regional

INVESTIGATOR:

COMPANY:

DATES OF

FUNDING

SUMMARY

STUDY:

AGENCY:

OF STUOY

28-1. TITLE:

1 2*I 3-
1 4*
• 5.

1 6>

1 29-1.

S 2.
fl 3.
• ' 4-
H ' 5*
H 6.

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDY

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDY

30-1. TITLE:

- 21 -

Feb 79 - Dec 79

ONWI, Battelie Memorial Institute, Columbus, OH

Preliminary evaluation of nuclear waste repository siting
on a regional basis, including analysis of transportation
costs, public exposure and cask fleet requirements for

examples.

Waste form response project

Marshall, R.W.; Alvarez, J.L.i others

EG&G/INEL, Idaho Falls, ID

On-going

DOE/NE (TTC)

: Radiological source term from spent fuel released from a
cask involved in an intentional act with applications to
high level waste, and waste forms.

LAARC/Lightweight air-transportable accident resistant
container

Andersen, J.A.

Sandia National Laboratories, Albuquerque, NM

Oct 79 - Sept 81

NA

: (see WPAS in TTC off ice)

Shock and vibration environments for large shipping
containers on rai lcars and trucks

Priddy, T.G.; Wilson, L.T.; Magnuson, C.F.

Sandia National Laboratories, Albuquerque, NM

Jul 75 - Sept 79

NRC/Division of Safeguards, Fuel Cycle and Environmental
Research

To provide defini t ions of shock and vibrat ion environments
to which large shipping containers would be exposed when
transported by ra i l or truck.

Commercial waste and spent fuel packaging program



2. INVESTIGATOR:

3. COMPANY:

4. DATES OF STUDY:

5. FUNDING AGENCY:

6. SUMMARY OF STUDY:

31-1. TITLE:

2.

3.

4.

5.

6.

Ï24.

2.

3.

4.

6.

33-1.

2.

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDY:

Bosi, D.M.

Hanford Engineering and Development Laboratory, Hanford, WA

1977 - Continuing

ONWI, Battel le Memorial Ins t i tu te , Columbus, OH

Develop f u l l y tested and licensable packages for geo-
logical disposal of commercial waste and spent fue l .

Comparative r isk assessment of a i r versus other transport
modes for explosives and for l iqu id hydrogen

M e r r i l l , C; Mosc^ti, A.F.; McNamara, T.M.

ORI, Inc. , Silver Springs, MD

Aug 78 - Nov 79

DOT/Research and Special Projects Administration

Risk assessment methodology was developed and applied fo r
shipment o f Class A explosives and l i q u i d hydrogen f o r
twelve rou tes , inc luding actual routes where possib le. A i r

mode r isks were compared to r i s ks of a l l other modes involved in shipment o f
these mater ia ls . Risks were presented by route and mode as (independently
calculated) f a t a l i t i e s , i n j u r i e s and property damage values.

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY-

FUNDING AGENCY:

SUMMARY OF STUDY:

Radioactive materials shipment assessment study

Shepherd, E.W.

Sandia National Laborator ies, Albuquerque, NM

Sept 80 - June 82

DOE/NE

The major objective of this effort is to establish a
comprehensive data base on radioactive material shipment
volumes in the United States and to use this data to

generate quantitative descriptions of the transport of radioactive materials.
The major tasks underway are: (1) an audit of the procedures and paperwork
used by shippers, generators and carriers, (2) an analysis of how the trans-
port system operates, (3) an analysis of the measures needed to track quanti-
ties of radioactive materials on a continuous basis, (4) preparation of the
survey plan necessary to conduct the survey for a one year period starting
in 1981 and (5) establishment of the format for a data base suitable for
environmental risk assessment, accident risk and related informational needs:

TITLE:

INVESTIGATOR:

Hazardous material movement flow study

Robertson, 0.



3.

4.

5.

6.

34-1.

2.

3.

4.

5.

6.

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

- 23 -

Federal Highway Research Station, Washington, DC

Cet 79 - May 80

SUMMARY OF STUDY: Assessment of the probability an accident will occur on
a highway and the consequences. The assessment will use
primarily existing data, will try to determine safest routes.

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

Working paper for a probability/consequence analysis of
transportation of nuclear wastes

Full wood, R.

SAI, Palo Alto, CA

11/76 - On-going

EPRI, Palo Alto, CA

SUMMARY OF STUDY: Calculate the probabilistic, consequence and health effects
for accidents involved in transportation of: spent fuel
(rail and truck), PuO? (truck), HLW (vitrified - rail),

hulls (rail and truck), TRÙ, LLW, ILW (Super Tiger" - truck to rail).

3 5 - 1 .

2.

3.

4.

5.

6.

3 6 - 1 .

2.

3.

4.

5.

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

SUMMARY OF STUDY:

TITLE:

INVESTIGATOR:

COMPANY:

DATES OF STUDY:

FUNDING AGENCY:

Economic

Ful lwood

assessment of LLW transportation alternatives

, R.

S A I , Pa lo A l t o , CA

May 79 -

NUSCO

Prepare
shipment

Storage

Deichman

Rockwel1

On-going

DOE

On-going.

cost benefit analysis of alternatives in LLW
•

and disposal programs

, J.L.

Hanford Operations, Hanford, WA

6. SUMMARY OF STUDY: Program receives, accepts, stores and disposes of Waste.
Shipping and packaging are integral parts of program.

37-1. TITLE: Truck transport of package spent fuel and HLW



2 . INVESTIGATOR:

3 . COMPANY:

4. DATES OF STUDY:

5. FUNDING AGENCY:

- 2 4 -

Mitchell, James N.

Rockwell Hanford Operations, Hanford, WA

Proposed

ONWI, Battelle Memorial Institute, Columbus, OH

6. SUMMARY OF STUDY: To determine the limitations on shipping packaged spent
fuel and HLW by truck.

38-1. Title:

2. INVESTIGATOR:

3. COMPANY:

Support of Fire Tests for Spent Nuclear Fuel Shipping Cask

R.B. Pope

Sandia National Laboratories, Albuquergue, NM

4. DATES OF STUDY: September 1978-1981

5. FUNDING AGENCY: Federal Railroad Administration Department of Transportation

6. SUMMARY OF STUDY: An out of service cask has been modified to meet current.
regulatory requirements including the addition of a water-
filled neutron shield and impact limiters. The cask response
to thermal environments, will be analyzed and then full scale,
tests will be performed in a torching configuration. Torch
environments consist of 4 cask orientations with a 2200 CF
torch for 30 minutes and one orientation at 1600 C'F for 100
minutes. Scale modeling will then investigated for analysis
of pool fire conditions.
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PAPT IT

COORDINATED RESEARCH PROGRAMS OK SAFE TRANSPORT OF RAK

( B . C . B e r n a r d o )

The programme of research on safe transport started in December 1978 when the

first research agreement was entered into between the Central Electricity Generating

Board, UK, and the Agency on a research project entitled '•Release Limits for

Irradiated Fuel Transport Flasks". SAGSTRAH has since, strongly urged the Agency

to establish an international coordination of research, development and testing

programmes and to disseminate the information to Member States. In September 1979,

the Agency, upon recommendations of the Committee for Contractual Scientific

Services (CCSS) approved the initiation of a coordinated research programme

incorporating the UK research agreement to the programme. To date we now have

7 research agreements and 2 research contracts that are "being implemented. Following

is the current status of each contract/agreement.

A. Research Contracts -

1) Poland - 2628/RB

"FaBt Method for the Determination of Radiation Levels in Routine

Expedition of Radioactive Packages'».

Principal Investigator: R. Siwicki
Institute of Nuclear Research
Otwock-Siwerk, Poland

Starting date: 1 July 1980

Objective/Plan: The research objective is the design of a facility

for the determination of the radiation levels near the surface of the packages

and at a distance of 1 meter for a number of typical transport packages used

at the Radioisotope Production and Distribution Centre.

1st year plan - collection of initial data, in consultation with the IAEA,

including study of block-diagram of measuring instruments,

specification of detector parameters and geometry.

- design of facility, its mechanism and shielding requirements.

Remarks: The research is currently underway and the first report is due.

Agency*s financial support is $4,500 for the

first year with the possibility of further extension.

2) India - 2740/RB

"Methods of Assessment of Individual and Collective Doses to Transport

Workers and Members of the Public During Transport of RAM*

Principal Investigator: K.G. Vohra
Bhabha Atomic Research Centre
Bombay, India

Starting date: 1 December 1980
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Objective/Plan: The research project will involve study and evaluation

of the actual dose received by transport workers incidental to the carriage

of radioactive materials. It will also develop a routine dose assessment in the

transport of radioactive materials.

1st year plan — Assessment of individual and collective dose to transport

workers and members of the public by:

1. Transport workers would be provided with appropriate personne

monitors and the following particulars would be recorded, over

the period of personnel monitoring, in respect of each worker:

i. Number of packages handled

ii. The maximum/average surface dose-rate for each package

iii. The transport index of each package

iv. The minimum/average distance at which the package was

held

v. The maximum/average time spent by the individual in the

vicinity of the package.

2. Computational work will be carried out for assessment of

dose to the members of public in transport operations in the

country.
1st

Remarks: Agency*s financial support i s $6,000 for the/year with possibility
of further extension. The X-T recorder requested and the TLD's to be supplied
have been ordered.

B. Research Agreements —

1) U.K. - 2291/CP
"Release Limits for Irradiated Fuel Transport Flasks".

Principal Investigator: B.M. Wheatley
Central Electricity Generating Board
Berkeley, U.K.

Starting date: 1 December 1978

1st Renewal: 1 February I960

2nd Renewal: 1 April 1981

Objective/plan: The objective of the proposed work is to derive a new

set of contents limits for Type A packages, related to the stochastic and

non-stochastic risks specified by the ICRP in Publication 26.

1st year plan - 1) Review and evaluation of the present A» values for -

individual radionuclides using the risk factors and dose

limitB recommended in ICRP 26. It took into account, both

external and internal exposure routes.
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2) Estimate "both individual and collective dcjgeg due to
releases from fuel fla^K&, using representative i:rradiateu
fuel inventories.
3) Evaluated collective «loses resulting from £Cc3dent6
occurring at various Eit&s along the route zffCwn t ie power
station to storage or «Processing fac i l i ty , Pataa used
to specify reduction in individual dose limites necessary
to limit the risks associated Kith an accident occurring
in an urban area to a r»e">ote similar level t" -Uia"t accepted
for a power station operated on a more remote

2nd year plan - The vork for the second year concentrated o*j 4#\e3.opiiig

a revised sr v«sm of A_ values. These were «l&aïljp related
to dosimetric considerations and. the likely exposure of
radiation workers or members of the public in accident
situations. Limits derived for ingestion of redioactive
materials were "based on the MI (Annual limit en Intake)
values recently published "by ~tbe ICRP. The yoark was
carried out in colla'bor«tj.oi) "vith the Board*e BeaLtb and
Safety Department.

3rd year plan - In the coming year th is ffork v i l l be extended »8 IOIIOWB:

a) additional Q values f i l l \e determined «0 new ICRF
data "become available, i>«. ICBP Publicatio* %0% t^rt 3,
due for publication ear>jy in 1981.

h) the application of -the Q eyetem to Type 3 yaafoges will
"be investigated further, "based on the prelitnia^ ideas
discussed in a contri*bvt.-ti«n -ko PATRAK *80. JI& previously,
this work will he under*iaïcen in collaboration vitfci the
Board* s Health and Safety Department.

Remarks: Thii3 agreement started as an indivihi&l agreement with tîle Agency.
Upon i t s renewal on 1 Fehruary 1980 i t hecame t>ar* of the coordinated research
programme. Ajgency i s prepared to continue f«f aaoiber year. A ^Itii't in the
objective/plan ÎB noted after the first year of voi-lc.

2) Sweden - 2620/CP
"World-Wide Risk Assessment of the Transportation of RAH"
Principal Investigator: A.M. Ericsson

Swedish Nuclea* F»ave* Inspectorate
Stockholm, Sweden

Starting date: 1 July 1980
Objective/Plan: To develop a basic mod̂ l for assessing risk: i»i tran&port

of radioactive materials and to use the model to perform a world- î<3e a-66esGinent.
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1st year programme — Development of the basic model.

1. Collection of models from risk assessment from

Member States through the Agency.

2. Review and examination of the models.

3. Development on the methodology for the basic

model| with different levels of sophistication.

4* Programming of computer subroutines, tests, etc.

5* Final basic model.

Remarks: SAGSTRAM indicated the need to perform a world-wide risk assessment.

Sweden is developing a universally applicable system for assessing the risk

from transportation of radioactive material. The system, including input

parameters, computer code for calculations and users manual will be made

available to Member States by the Agency. The individual results will be

combined, also by Sweden under this research agreement, to provide an

assessment of the risk world wide.

The first report is due and further renewal is expected*

3) Canada - 2715/CP
"Investigation into the Ability of Irradiated CANDU Fuel to Withstand

Shock and Vibration Environments".

Principal Investigator: D.W. Souther
Ontario Ifydro, Canada

Starting date: 1 December 1980

Objective/Plan: Assessment of the CNDU Irradiated fuel bundles to

withstand the shook and vibration environment during transportation.

1st year work: The programme consists of two parto: (l) To determine

the strength of the irradiated feul bundles after they

have been stored for extended periods of time in the

station fuel bays and (2) To determine the shock and

vibration that the fuel bundles may be subjected to in

various modes of transportation.

The on-going programme is intended to optimise the shock

and vibration capabilities of the transportation systems*

Conceptual designs of flask and vehicle systems will be

carried out together with further investigation of vehicle

characteristics and availability*

Remarks: TC on Transport Package Test Standards looked into the matter of

accelerations and vibrations and their influence on the package. It indicated

that the Agency should ask Member States for data on the behaviour of fuel

elements after shipment by various transport nodes.
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4) USA - 2293/CP

"Development of a Generic Risk Assessment Code for Radioactive Material

Transportation: RADTRAF II1'.

Principal Investigator: F.K. Luna
Sandia National Laboratories, USA

Starting date: 15 December I98O

Objective/Plan: To develop a "basic model .for assessing risk in transport

of radioactive materials and to use the model to perform a world-wide assessment.

The programme conBists of four major phases:

I. Develop one basic model, with different levels of sophistication, that

can he used "by all Member States to calculate the riek to transport

workers and general public from transportation of all radioactive

materials.

II. Prepare a guide for the model that is easy to follow and for

Member States to use.

III. Provide assistance to IAEA and Member States as need to understand

choice of model options, implication of non-standard inputs and

troubleshooting operational and analytical problems.

IV. Assist IAEA in formulating world-wide results from individual country

efforts and in interpreting impacts of imports/exports and "through"

shipments which may not fee reflected in each country's analysis.

Remarks: This project relates directly with the research agreement from

Sweden and fits well into the Agency* s programme.

5) France - 2792/CF .

"Evaluation of the Safe Transport of RAM with Respect to Pires of

Long Duration — Integrated Doses Received "by Personnel".

Principal Investigator: Y. Sousselier
CNEA, France

Starting Date: 15 December 1980

Objective/Plaa: 1. Analysis of the "behaviour of the constituent parts

of the packages in a thermal environment exceeding the conditions allowed for

in the regulations. Theoretical analysis of thermal exchanges and thermal -

equilibrium. Readjustments as a result of experimental tests on models or

partB of packages. Establishment of a data hank which will predict the

"behaviour of a real package.

2. Utilization of the results of dose measurements on the means of handling

and transporting radioactive materials, in particular, radiopharmaceuticals

and irradiated fuel. Evaluation of the collective harm caused "by these.

Drawing up of recommendations for optimization studies aimed at reducing this

irradiation.
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Remarks: This project consiste of 2 parts. The TC on Package Test Standards

indicated that guidelines about the practicabilities of conducting thermal

tests "be developed*

Accurate determination of doses received "by transport workers also relate to

work "being done in India and Poland.

6) Italy - 2837/CP

"Assessment of Individual and Collective Radiation Doses to Transport

Workers and Population from Transport of Spent Fuel".

Principal Investigator: S. Piermattei

CNEN. Italy

Starling date: 1 April 1981

Objective/Plan: Evaluation of individual and collective doses to workers and

general public from shipments of irradiated fuels. First year work consists of:

1. Workers will he individually monitored.

2. Compare experimental and calculated data.

3. Check results with those obtained by the use of RADTRAN-II code.

Remarks: This compliments the work being done by Vohra in India and Siwicki

in Poland. The second part also relates to the studies "by Sweden and USA.

7) German Democratic Rep. - (Res. Agreement proposal under review)

"Heat Transfer Investigations with Dry Spent Fuel Transport Casks"

Principal Investigator - Dr. F. Nitsche
SAAS Lohnne, GDR

Starting date : Under review

Objective/plan:

1. Investigation of the heat removal by thermal radiation from

a model arrangement of electrically heated spent fuel assemblies in the

model cask*

2. Investigation of the heat transfer by tjtermal radiation

within an electrically heated mock-up of an PWR assembly in the model

transport cask.

3. Comparison with calculations.

Remarks: The proposal has been evaluated and recommended for support.

This will complement work on shock/vibration by CAnada.


